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**Introduction** Although rapid response systems (RRSs) are known to reduce in hospital cardiac arrest rate, their effect on mortality remains in question. The present study aimed at evaluating the effect of a medical emergency team (MET) implementation on mortality in hospitalized patients.

**Patients and methods** A prospective study was conducted in the four hospitals of the regional healthcare center of Montpellier, France. An intensivist-led MET was implemented on a 24/7 basis in only one of the four hospitals from January 2012 to June 2012. Patients \>18 years admitted for more than 24 h in the medical-surgical wards from July 2010 to December 2011 (pre-MET period) and from July 2012 to December 2013 (MET period) were included. The main outcome was unexpected mortality in hospitalized patients. An updated systematic review and meta-analysis were also performed.

**Results** A total of 137,251 patients were admitted for 24 h or more in the medical-surgical wards during the pre-MET and MET periods. MET implementation was associated with a decrease in unexpected mortality rate in the hospital that implemented MET (from 21.9 to 17.4 per 1000 admissions; *P* = 0.002). Reduction in unexpected mortality associated with MET implementation could be estimated at 1.5 lives saved per week in the MET hospital. In the three other hospitals, mortality rate was not significantly modified (from 19.5 to 19.9 per 1000 admissions; *P* = 0.69). Patients in the MET hospital were more frequently admitted to the intensive care unit (ICU) during the MET period (45.8 vs 52.9 per 1000; *P* = 0.002), and their sequential organ failure assessment (SOFA) score upon ICU admission significantly decreased from 7 \[4--10\] to 5 \[2--9\]; *P* \< 0.001. The updated meta-analysis including the present results showed that RRS was associated with a significant decrease in both unexpected (OR 0.51; 95 % CI 0.35--0.76) and overall mortality (OR 0.89; 95 % CI 0.85--0.93).

**Conclusion** In the present prospective study, implementation of a MET was associated with a decrease in unexpected and overall mortality. Updated meta-analysis confirms the benefit of RRS on unexpected and overall mortality (Fig. [1](#Fig1){ref-type="fig"}). Fig. 1Evolution of unexpected death rate per 1000 admissions by month in the MET pavilion (*left side*) and in the three other pavilions (*right side*). *Dotted lines* represent the mean rate per month. *Grey rectangles* represent the standard deviations
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**Introduction** The cranberry fruit (*Vaccinium macrocarpon*) is particularly rich in polyphenols (tannins), and among these, the primary active compound is the A-type proanthocyanidin (cPAC), which exhibit potent antibacterial properties. In a previous study, we have made evidence of the strong inhibitory effect of cPAC on growth, adhesion and virulence of oropharyngeal and lung isolates of *E. coli* \[1\].

The present study was undertaken to establish a baseline of knowledge of the molecular responses of the highly virulent *E. coli* strain *536* during growth in the presence of cPAC. We employed proteomic analysis and made complementary experiences to characterize the global response of exponential and stationary phases *E. coli* 536 grown in a nutrient-rich broth medium supplemented with 1 mg/mL, cPAC as compared with a reference culture grown without cPAC.

**Materials and methods***E. coli* 536 exposed or not to 1 mg/ml of cPAC proteome was obtained in exponential and stationary growth phase by mass spectrometry proteomic analysis LC--MS/MS.

Evaluation of the intracellular ROS level by the dichlorofluorescein diacetate DCFH-DA method was evaluated using a spectrofluorimeter. Membrane potential, cell size and cell viability were evaluated using a flow cytometer (Guava EasyCyte Plus, Millipore). To examine the changes of membrane potential after cPAC exposure, the cells were stained with DiOC6(3) (3,3′-dihexyloxacarbocyanine iodide) and then immediately analyzed using a flow cytometer. The fluorescence-based LIVE/DEAD kit was used to examine the cell viability.

**Results** A total of 641 proteins were detected, and among these, 483 were in both exponential and stationary growth phases, whereas 506 and 618 proteins were detected only during the exponential and stationary growth phases, respectively. Proteins were manually grouped into 25 metabolic pathway categories. Among the 641 identified proteins, 117 had a significant effect, and among these, 11 were in both exponential and stationary growth phases, whereas 68 and 60 proteins were detected only during the exponential and stationary growth phases, respectively. Considerable differences were also observed in protein abundances between the untreated and treated cells. During the exponential and stationary growth phases, many proteins were over-abundant (31 and 29, respectively) and under-abundant (37 and 31, respectively).

The characterization of 117 proteins with a significant effect revealed that more proteins were over-abundant in different functional categories, especially those involved in glycolyse, fermentation, iron metabolism and detoxification. In contrast, the under-abundant proteins were mainly implicated in transport, TCA cycle and respiration.

cPAC exposure mainly affected the pathways of iron metabolism with strong evidence of iron privation, cellular detoxification as response to the oxidative stress exerted by cPAC and a redirection of respiratory metabolism through the fermentative *pathways.* cPAC treatment also alters many membrane functions by the strong inhibition of membrane proteins transport and secretion, affecting the respiratory chains, fimbrial expression, cell division and proton-motrice force.

Supplementary experiments showed no effect of cPAC on bacterial viability, a size increase as result of cellular division inhibition and a drastic reduction of the proton-motrice force.

ROS dosage showed a significant decrease during stationary phase of growth in cPAC treated bacteria as response to the oxidative stress exerted by proanthocyanidins.

**Conclusion** Proteomic analysis indicates the metabolic pathways affected by cPAC and *E. coli* adaptation. Treated bacteria are in a state of iron limitation, energy metabolism is redirected to fermentation and membrane proteins secretion and transport systems strongly inhibited. As a result, we observe a fimbriation inhibition affecting bacterial mobility, adhesion and virulence and alteration of the proton-motrice force and cellular division in *E. coli*. Our results highlight strategy adapted by *E. coli* 536 to resist the toxicity of tannins. During exposure to cranberry, *E. coli* is subjected to complex metabolic adaptations that aim to reduce the rate of intracellular ROS. The lack of production of fimbriae caused by cranberry contributes to the permanent activation of the oxidative stress response.
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**Introduction** Although polymyxin-B hemoperfusion is supposed to improve outcomes in patients with sepsis by adsorbing endotoxin and decreasing systemic inflammation, the recent ABDOMIX study did not demonstrate any beneficial effect of polymyxin-B hemoperfusion in patients with septic shock due to peritonitis. In this context, cytokine clearance induced by polymyxin-B hemoperfusion is debated. The objectives of the study were to assess the influence of polymyxin-B hemoperfusion on plasma cytokine concentrations and to identify the cytokines associated with day 28 mortality.

**Patients and methods** This ancillary study of the ABDOMIX study investigated the impact of two polymyxin-B hemoperfusion sessions on day 28 mortality in peritonitis-induced septic shock. Blood samples were taken within 10 h post-surgery (P1), at the end of the first hemoperfusion session in the experimental group or 2 h after P1 in the control group (P2), 24 h after P1 (P3), and at the end of the second hemoperfusion session in the experimental group or 2 h after P3 in the control group (P4). Cytokines such as tumor necrosis factor α, interferon γ, interleukin-1β, interleukin-1α, interleukin-1RA, interleukin-6, interleukin-4, interleukin-10, interleukin-17A and interleukin-22 were assessed using magnetic bead-based immunology multiplex assay or enzyme-linked immunosorbent assay.

**Results** Among the 232 patients included in the ABDOMIX study, 19 patients were excluded due to missing sampling and 213 patients (109 in the hemoperfusion group and 104 in the control group) were consequently included in the analysis. Postoperative P1 cytokine concentrations were not different between the 2 groups. Cytokine variation between P1 and P2 was not different between the 2 groups except for interleukin-1RA and interleukin-10, which decreased more pronouncedly in the control group than in the hemoperfusion group (*p* = 0.016 and 0.047, respectively). Cytokine variations between P3 and P4 were not different between the 2 groups except for IL-10 and IL-22, both of which decreased in the control group, whereas both of them increased in the hemoperfusion group (*p* = 0.002 and 0.04, respectively). Using a logistic stepwise regression model, the absence of decrease in interleukin-10 and interleukin-22 between P1 and P3 was associated with day 28 mortality independently from Simplified Acute Physiology Score II (*p* = 0.002 and 0.04, respectively).

**Conclusion** Polymyxin-B hemoperfusion was not associated with a decrease in cytokine concentrations as compared to the control group. Higher levels of interleukin-10 and interleukin-22 in polymyxin-B hemoperfusion group may suggest unexpected deleterious interference between these cytokines and PMX membrane. The absence of decrease in interleukin-10 or interleukin-22 blood concentrations within 24 h after peritonitis-related septic shock was independently associated with day 28 mortality.
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**Introduction** Acute coronary syndromes are one of the main causes of out-of-hospital cardiac arrest. These patients are at high risk of persistent platelet reactivity under aspirin treatment. We herein evaluate the biological response to aspirin and ADP inhibitors in comatose patients resuscitated from out-of-hospital cardiac arrest treated by either oral or intravenous aspirin, with or without an ADP inhibitor.

**Patients and methods** Patients were randomized to receive long-term antiplatelet treatment with either 100 mg oral or 100 mg intravenous aspirin and when necessary dual antiplatelet therapy after emergency coronary angiography. Patient's blood samples were obtained at day 3 and day 7 after cardiac arrest. Biological response to aspirin was assessed 24 h after last aspirin intake using light transmission aggregometry with arachidonic acid and the whole blood point-of-care assay PFA-100® system with collagen--epinephrin. Biological response to ADP inhibitors was assessed using flow cytometry (vasodilator-stimulated phosphoprotein platelet reactivity index), light transmission aggregometry with adenosine diphosphate and PFA-100® system with collagen--adenosine diphosphate.

**Results** Twenty-two consecutive patients were prospectively included. Thirteen patients received aspirin in the intravenous route and 9 patients in the oral route. Clinical, demographical, biological and angiographical characteristics were similar in both groups. Using light transmission aggregometry with arachidonic acid, 10 patients had persistent platelet reactivity, corresponding to 45 % of the total population. At day 3 after cardiac arrest, we found a significantly higher maximum intensity in the oral group when compared to the IV group (29 vs. 15 %, *p* = 0.04). The same way, closure time was significantly faster in the oral group when compared to the IV group (155 vs. 277 s, *p* = 0.04). We found no difference at day 7 after cardiac arrest. Irrespective of the biological test, clopidogrel was associated with a biological inefficacy at day 3. Under prasugrel, persistent platelet reactivity was found in 20 % of samples with inadequate effect using flow cytometry, in 10 % using light transmission aggregometry with adenosine diphosphate and in 40 % using the PFA-100® system with collagen--adenosine diphosphate. Stent thrombosis occurred in 1 patient treated with oral aspirin and efficiently by prasugrel. We found no difference in mortality in both groups.

**Conclusion** In this study, impaired response to aspirin both oral and intravenous is frequent in comatose patients resuscitated from out-of-hospital cardiac arrest, with a higher rate using the oral route. The use of prasugrel as an ADP inhibitor seems to be associated with a highest efficiency in inhibiting platelet reactivity than clopidogrel in this population of patients.
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**Introduction** Glucose is the main energy substrate (1) for immune cells (monocytes (monos) and polymorphonuclears (PMNs)). Glucose has also a pro-inflammatory action through the production of reactive oxygen species (ROS).

Objectives: (1) to demonstrate an increase in ROS production during moderate hyperglycemia through the NADPH oxidase (NADPHox) pathway (NADPH comes from the pentose shunt pathway (PSP)); (2) to evaluate the phenotypic consequences on immune cells: monos, PMNs, and lymphocytes (lymphos).

**Materials and methods** Whole blood from healthy volunteers (CCPSL UNT-No13/SL/015) was incubated 90 min in: 1---normoglycemia (NG) or 2---hyperglycemia (HG, glucose 12.5 mM), or with deoxyglucose, a glycolysis blocker (DOG 12.5 mM), or with specific inhibitors of PSP: Epi Androsterone and 6 Aminonicotinamide (EPI 6AN).

Measurements: 1---overall ROS production with luminometry (2) technic (area under the curve (AUC) and slope of activation) at baseline and after stimulation with PMA-Ionomycin (Phorbol-12-Myristate-13-Acetate, Ionomycin). 2---Phenotypic changes in immune cells:

• Monos (CD14+): HLA-DR, CD11b, CD62L (markers of cellular activation)

• PMNs (CD16+): CD11b, CD62L

• T lymphos (CD3+): CTLA4 (marker of cellular inhibition)

• B lymphos (CD19+): HLA-DR

Statistics: nonparametric tests.

**Results** ROS production: at baseline, AUC (*n* = 19) in HG was higher than that in NG (*p* \< 0.05) (increased production). After stimulation with PMA--ionomycin, this difference disappeared. Inhibitors reduced the AUC compared to the NG (*p* \< 0.05). The slope of luminometry (reactivity) was higher in HG than in NG (*p* \< 0.05). The slopes in NG and HG were higher than those observed with inhibitors in NG and HG (*p* \< 0.05).

1\. Phenotypic changes: no difference between monos, PMNs and lymphos in the 3-glycemic conditions (there were only few decreases for some markers in DOG conditions).

**Discussion** Hyperglycemia increased ROS production of immune cells in basal condition. However, in stimulated conditions, hyperglycemia did not increase ROS production of the NADPH oxidase system but accelerated the reactivity of the system (slope of the luminometry curve). Nonspecific inhibitor (DOG) and specific inhibitors of PSP (EPI 6AN) decreased ROS production and reactivity of NADPHox system.

**Conclusion** Our experiments confirm the implication of the PSP in ROS production. Functional changes induced by hyperglycemia were not associated with phenotypic alterations in immune cells.
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